COMBUSTION OF THE INORGANIC SALTS AMMONIUM IODATE AND HYDROXYLAMIN SULFATE A. A. Shidlovskiy
The necessary condition for a chemical reaction to proceed in the form of combustion is that it be exothermic. However, it is still unclear whether the condition that it be exothermic is sufficient for the chemical reaction to be capable of proceeding in the form of combustion, when certain conditions are observed. In recent years combustibility has been observed in compounds which had previously been considered incombustible by selecting the appropriate conditions when carrying out the experiments; included among these compounds are ammonium nitrate [1] [2] [3] and ammonium perchlorate [4, 5] .
However, the decomposition of these compounds evolves a considerable amount of heat: ammonium nitrate up to 350 kcal/kg (for this compound the heat of reaction may vary widely with a change in the composition of the products of the combustion reaction), and ammonium perchlorate up to 390 kcal/kg.
We believe that any chemical system in which an exothermic reaction is possible showed prove capable of having a combustion reaction initiated and propagated in it, when the appropriate external conditions have been chosen. A substantial proof in favor of the hypothesis which we are defending would be the prediction of the possibility of combustion of compounds which decompose with the evolution of a small FTD-TT-62-1604/1+2+4 -1-amount of heat, and then the experimental verification of the fact that these compounds, not previously considered combustible, are capable of stable combustion under certain conditions. As the first objects for the experiment we chose the two salts: ammonium iodate and hydroxylamine sulfate.
Ammonium iodate, first prepared by Gay-Lussac [6], is of no practical importance, and therefore has been studed relatively little.
Regarding the behavior of the salt during heating, it was known only that at 1500 it suddenly decomposes without melting and liberates steam, iodine vapor, and also nitrogen and oxygen [7, 8] .
By experimental means we found the heat of formation of this salt to be equal to 94 kcal/mole [9] .
Our calculation showed [5] The heat of formation of the original salt is known and is equal to 282.5 kcal/mole [12] .
After finding in a handbook [12] As is known, stable combustion is possible only under conditions of equality between the incoming heat (heat of reaction) and the outgoing heat (losses to the surrounding space).
On the basis of the general assumptions of the theory of combustion [13] it is possible to draw the conclusion that such factors as increased temperature and increased pressure, as well as the presence of a catalyst in the substance being burned, favor combustion. Moreover, the greater the dimensions of the sample being burned (the layer the diameter of the tube), the fewer (with respect to the total incoming heat) the heat losses to the surrounding space, which is also conducive to stability of combustion. All this was taken into account by us in carrying out the experiment. 
FTD-TT-62-16o4/1+2+4
-3-gave a result of 100.7%. -4-As is apparent from the data in Table 1 , the addition of 10% The burning ammonium-iodate samples without any additives at elevated temperature (when P = 1 atm) was carried out in a glass tube sealed at the lower end and having an outlet to allow the gases formed during combustion to escape. The tube was placed in a glass vessel filled with water. The water was heated and mixed with a stirrer.
The temperature was measured with a mercury thermometer immersed in the water. The sample being burned was secured in the tube on the stopper. The electric current was supplied with the aid of metal rods. The sample was kept at a set temperature for 40 minutes before ignition. The burning was carried out, beginning at a temperature of 1000 and gradually lowering the temperature from experiment to experiment until the ammonium iodate lost its combustibility. The results of the experiment are given in Table 2 .
The combustion of the salt was flameless and proceeded with an intense evolution of violet iodine vapor. Stable combustion was achieved, as is apparent from Table 2 , only when the initial temperature was no lower than 600. The burning velocity decreased sharply between 80 and 6o.
-5-Finally, we burned ammonium iodate tablets weighing a total of The results of the burning of the samples are shown in Table 3 .
It is apparent from the data in Table 3 that in this case the copper and manganese compounds give rise to combustion, while potassium dichromate, which so easily brings about the combustion of ammonium iodate (and also of ammonium nitrate) does not produce the desired effect in the case of hydroxylamine sulfate. By subsequent experiments we verified that the catalytic action of the copper salts we were testing is very strong, since they gave rise to stable combustion even when we decreased the amount of the additive to 5%, 3%
and even 1%. In all of the experiments with catalytic additives combustion of the compound was preceded by fusion, while the combustion showed that this compound at 1000 C and atmospheric pressure and with an inner tube diameter of 2.0 cm was capable of stable combustion.
The nature of the combustion remained the same as in the previously described experiments; the burning velocity was 0.07 cm/sec. 
